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[-S-«M] 

^^l" ^^^j7 ; ^e^E^l- ^*Hr Sl-i^^^ A}o)d\) ^^B\S^ ^ 

£ 1 
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1020030037835 #^ H*}: 2003/7/8 

^ ^ ^{LIQUID CRYSTAL DISPLAY DEVICE AND METHOD FOR 

MANUFACTURING THERE OF} 

£ 2^- £ 15] A ^ 

s. is] m-m ^s^t}. 

£ 5^ * 3 *3*HH ^tb ^S^l^l^ 7fl^£olcf. 

£ 6* £ 5^1 *H 2 3§Tg £ olcf. 

£ 7* * afl 4 ^Al^ofl ^ ^J^SAl^l^ 7fl^£olcf. 

£ 8* €■ ^3 *fl 5 ^*HH1 ^ ^n^S^l^]^ 7fl^£olcf. 

£ 9^ * ^<s] *)] 6 ^ ^j^JLAl^l^ 7fl^£olcf. 

£ 10* * 7 ^ ofl^ lA l^|oj 7^£olc}, 

£ 12^ * 9 ^*HH ^t!" 7fl^£ojcf. 

£ 13* * ^12] 10 ^A}^ofl <^ ofl^^^o^ 7 fl^£0lcf. 
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1020030037835 #^ <£x}: 2003/7/8 

-£ 15tt ^1 12 ^)o)]o\} ^tl ^^^Al^l^ 7 fl^£olcf. 

H 16^ ^ ^1 13 o^tj- ojj^Ai^ie] 7fl^ioicf. 

£ 17£r *\) 14 ^AHH cfl^^Aj^o) 7fl^£Olc|.. 

-£ 18a^r 15 ^X\d\}d\] o^Sfl 1 7l^ofl ^^<y- <?17>^11- ^ 

£ 18b^ 917}^^^ 51 7fl^5lolch 

£ 19^ .£ 18<i .£^1=1 sl-^^^oll ^e^E^ ^ £| A]-olo]j ^ 

&|3gEi :MM<H* £Al*l ^.£olcK 

£ 20^ £ 18^1 £Al^ Sj-^^ofl ^ ^ s^c^crf o| ^o)d\] ^ 

S- 21^- £ 18^] ,£Al^ 2^<3<*ofl ^--f. ^Ei^Ei ^ 5)-^^^^ A}0-|CH1 M.J=L ^ 

E^E^ tg^V ^.g. ^.^^olcf. 

£ 22^ JE 21i £Al^ ^E^E-1^ ^ofl S)-^^^ £ Al*> -§^5L 

-£ 23£- ^ 15 ^Al^cHl cn^^Al^o) ^ 2 7l^r* ;fe*Rr 

£ 24^ z\) 15 ^Al^ofl ^ 1 7l^r ^ *)1 2 71^0] ^ o^^- 

£ 25 ^ £ 26^r 16 AjAl^^) *fl 2 7l^ *flS*Rr 
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1020030037835 



^ 2003/7/8 



£ 28 ^ £ 29-& ^ 18 ^MHl *fl 2 7)^ ^2:^ -2}-^ 

£ 30^ 19 ^Al^oj] ^ 2 7]^ ^S*Kr 4^ £^ ^g- 

£ 31 £ 33-^ ^ss\ *\) 20 ^Al^ofl 2 7l^ ^ 

51 34 ^ £ 35^ 21 ^Aj^oi] 2 7l^r# ;fc*Rr 

51 36 ^ £ 37^r 22 ^Al^ofl £)sH *fl 2 7l^ *fl31SRr 4^-§: 
51^*1: ^51°14. 

51 38-gr 23 ^*HH *H 2 71^ ^S^m ^-a- 51*1 ^ ^ 

51 39 ^ 51 40^ 24 ^Hjofl o^><*| ^] 2 7l^r# ^^§- 

£ 41-^ *\] 25 ^HH *fl 2 71^ 51^ 

£ 42 £ 44^ *)] 26 2)*}^ ^ 2 7]#^ *fl2*Kr ^ 

* 51^ ^^£olcf. 
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1020030037835 #<3 ^7}: 2003/7/8 

£ 45 ^ £ £ 46£- ^ 27 ^*MH1 *fl 2 71^* *fl2^Rr ^ 

[^tgcq Aj-^ A^J 

^^^-S, ^*<m*l#*l (Liquid Crystal Display device, LCD)^ ^(Liquid 
Crystal, LC)JL3. r^-g^ol *brf. ojaj-o. v]^s.z])o}^} 7 ] ^sfl, ofl^ S Al^| 

^ ^^SA] 3)1 ^(Liquid Crystal Display panel, LCD panel) S^r ^S^bH^S. #-g- 
^-^-*>^ ^5r°lH ^Ir^K back-light assembly)* S^t}. #Hfl ^X^^ 
1 7l^:(first substrate), *fl 2 7l4&(second substrate) ^ ^^^r ^ i 7 l^r 

^ 2 7]%£- <#S. Hfl^lS)^, 1 7]% ^ 2 7]#<>) A}o]ofl 7fl 

1 71^ <>l-f-<H*l ^ x ^^. (first electrode)* ^f>}JL, 2 7} 

^) 1 ^^-#3]- n>^^^ ^1 2 ^(second electrode)* i^-^-cf. tj-g- efl>§ 
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1020030037835 #3 2003/7/8 

^4. afl^^l ^3zf£7> A SM^^H^I 

^(cell gapH 4^ 3711 <3%* ^cf. ^^S^sfl^^r 1 7l* ^ 2 7l* 

a\o)o) ^ 7^ ^^^>7ll ^l^>7l ^*ti i5ilol^( spacer)* ^}-%r^. ^ 
^^-1: £^ ^ ^5)1 oIa-1 (ball spacer) 7l^ 7l^ ^1°H (column 

spacer )°li=f. 

<42> 1- ^M*^ ol^HS.^^:* -f-^1 €M ^"Bfls ^1 1 7]* ^1 2 71* ^ 

^r^l ^(dispersant)sl^, ^1 1 7l* ^ ^1 2 7l*^ <^^^-^ ^t}. 7)^- i 
3||olA^ *j) 1 7l* *ll 2 7l* ^ ^>i4°fl 7l^ ^^^Cf. 71^ ^sfl 

<43> zl^M-, #5fl ^^S^H^m ^^^>7l ^31 ^ ^ y_ ^.g. in 

tr<=r. °1^ ^l^fl ^^SAl^l^l ^ Al^Vol 3.711 #7>^, ^3£*1 

[^T^ol ol= Jl^} ^ 7l#^ 3^] 
<44> ^2^, ^- Olsq- ^ #Sfl ^fl^ #0>^- ^O.^, M^°l ^ ! S 
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1020030037835 %% ^a}: 2003/7/8 

*fl 1 ^71*. 4 S^^l ti^^H #§^Kr ^Sitf < ?17^1 ) 5^ 

^rtofl n±.^^s] a>ohi ^ s ^e^ 

*ll 1 7l#, ^ 1 ^^71^ n>^i£S. i7)Mxl^ all 2 ^^71^, ^1 2 ^7l*# J* 
^^^-4 D>^^ #6\] 3L^*Rr 2 71* ^ 1 7l# * ^| 2 

71* AHofl afl^j^ <3A^^ S^Kr <sfl^^l^l# 
<47> m^o] ^ 2 -^3* $1*H ^tg^. ^ i ^7l*<2l z}- ^ 

^^<H1 ^^tf* #3*Kr ^7^11- ^*Hfr ^-7^1, sMi^^l ^ei^Ei 

^*Rr #31, ^E^E^ 3^1 3 o]7} l&fe sM^^M- 1 71 

^*Rr ^1 1 ^-^71*4 nB^JEJt S7lH*l^r all 2 ^7l* ^ sMi^ 

^ v}^^ ^ofl tg^a} ^ 2 71** ^12:^ #7fl ^ 211 1 71* ^ 

^1 2 71*^1 A>oHl ofl^^. Hfl^l^ tJ-Tjll- S.^^ ^&*}^x}$>) ^ Wj-tt^ ^ 

<48> ^ ^-^ofl 2)is}T£ ofl^^Al^l- ol^ ^-o} 71* ^ SMl^ ^ ^S^Ei7V 

^3^7 7l*<Hl^ ^E^E^l- a]] 2]-^ ^ ^Sl^Bi^ ^-^-1- ^>ol 

°H« ^ ^ , ^"f^^l 7l*oll^ 5}-^^^-^ A>o]^. ^-o. 

£1 alls ^ ^-t> 5iHt 3711 ^Al^lcf. 
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1020030037835 #^ <*}t\-: 2003/7/8 



<50> ^^^^1^1^ ^ Al^l-i: 

<5i> i 

7fl^£olcf. £ 2^ £ 1^ A ^-tfliol^. £ 3^ £ 13] m-m c^Soltf . 

<53> £ 1 ifl^l £ 3-i- ^*r^, ^F] ^1(400)^ 1 7^(100), ^] 2 7] ^(200) 

^ ^(300)# i^-tlrcf. 
<54> ^1 l 71^(100)^: *fl 1 ^^7l^r(110), < y7H v ^l(120), ^€^(130), 

^s^Bi ^5]]olAi(i40) ^ 3^^(150)* i^c*. 

<55> ^ 1 ^-^71^(110)^- ^S]7l^O.S., 1 ^71^(110)^ 4^ 

7fl^ (pixel area, £ 2 *)-S;101)^- S}-^^(101)^ ^#31 

°1 *Hr3l €-S.tb ^ ^^l^. <« *<H, *flte7l- 1024 >768 ^ ^ 

-f, Sh^^UOl)^- 1 Jf-^mdlOHl 1024 >768 >§ 7fl7]- ^^tf. z\- s\-±.<$<* 
(101)* S.*Ma. ^EflS. ^r-g-^ A stei^CioD-i: 

o]<5H cg^g- 

<56> Z]- ^^^(101)ofl Wfl^^ < ?17H > ^1(120)^ TflolB B]^i Sf<?](121), C-fl 

olE^ B]^ 5^(122) ^ H^^l^EiC 123)1- S^W. 
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1020030037835 #^ <Qx\: 2003/7/8 

TflojH ^ 2Kl(121)£r 7$ 1 ^ 71^(110)41*1 1 AS <S^£}^., c|M 

^ 2^-^(122)^ *fl 1 ^^(llOHH *fl 1 ^-af 3iJE^ *)1 2 #^5. 
cf. <2fl^aA]^-^ (400)^1 *IHK£7}- 1024 >768<U ofl , Tfloje y]^ e)-^l(121)^: ^1 1 ^ 
7l^r(110)^l 7687fl7> M-^>7fl ^s)^, clHEi ^ ^^(122)^- ^1 1 ^71^(110) 
ofl 1024 >§ 7l]7> i4^>7l] ^^^cf. 

^ H*ffl*l ^(123)^7 1 ^71^(110)^ z}- 3^1^(101)44 ^=14. «v 
4 B 31*1^(123)^ TflolB 2^1(121) ^ cflolE^ tt]^ S]-Ol(122)ol HL^S)^ ^ 

ofl afl^l^r}. «Vdv B ^1^4 (123 m 7ti°lH ^^-(G), ^^#(C), €^f(S) 

^ *1^-(D)S o] s.o]^lcf. o]H ^^(G)^ TllojE tf^ 5^o](121) A^^-Ei 

*fl 2 °o V ^S. ^ 2)^^(10 DAS. <£#€4. *fl^#(C)^ TllolE ^^-WL (G)S q. 

^(amophous silicon film) ^ ^1^^ ^e|-s «]-5]-o] ^-Tgofl w]]^]^ n + ta]^§^ ^e)^- 
^ v (n + amophous silicon film)AS. °l-f-<H2]4. n + ti]^^ ^E) 
S^ofl 2 7flS. M-irl^l^ ^€4. ^1-2-^ €^(S)^ ^ nllolE-1 t^i efo] 
(122)A3.^-El ^ ^^^(lOD-g: ^*fl 1 7fl^! ^^4. ^ i^-^i *I^(S)-cr 2 7fl 
5. M-^^^l n+ wl^^ ^s]^ «>4 ^ *KH1 ^#^cf. ^.eflo] ^^(D)^ 2 7flS 4 
n + ^e)-S ^ ^>u|.^ ^^c|-. 

£ 3* ^e|^e](130)^ A sMi^aoDofl wfl^iM, A 

(130)^ 6fl*l Jfflfe sMi^UOl)^ ^oI^a^I o,^^ €2^^(130) ^ A 

^ £ ^^^(101)^ A>ol5. ^ ^*b4-. 44*1, 2}-^^ (101) 

o] A}o)c])X\ 2^^(130)-^- SL*]^ *M ^-f ( ^^^Al^l^ 3^^(101) 
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1020030037835 #^ ^7}: 2003/7/8 

2) a>o]s. nr^s)^ x}&*}7] ^(black matrix pattern)* *}^*\ 

^sl^Ei(l30)^ 31 J= ^^(132), ^ ^s]^e-1(134) ^ ^1^(136) 
1- i^-tr^f. €&|^EK132)^ efliE. s}-^ ^a)^ eflJEL 

^l^^^lcf. ^ ^^(134)^ zl^l 4^ ^4^1^ ^ €3^3 #^5. 

ol-Lo]^lcf. z|- Sj-^^^(ioi) ^ °J <^ n ^^(^-, n £r 7 r <2^) 31 J= ^^i 

€3(132)-& 3E^*ruL, n+1 «i^fl aMi<8^£- ^e^eK134)# S.^}JL, n+2 "1*11 

Sri^-^ ^si^Bi (136)1- S^Vcf. ^E^Ei(l30)^- A aM^^ClOlHI nfl*] 

€ ^ B31*l^Ei(l20)^ ^ H~ #*)1» S^cf. 3- ^e1^Ei(130)^ 
(132a, 134a, 136a)*- 3L^r*M , ^ *( 132a, 134a, 136a) ^ B^^iE] (120)5] £Lefl 

^s^Ei ^1 0^(140)^ *fl l ^7l#( 110)o11 ^^^(101)51 ^H°ll 

tifl*l£H, €sj^B|(i30)5l- ^<^1 #;§J3. ^^4. ^ei^Ei ^]o]A-](i40)fe eflJEL ^ 
e^e^ ^lol^(i32b), n& ^e^e] ^2)l°H(i34b) ^ ^a^Ei ^Ha^ 

(136b)«- S^tr^f. 31 J= ^sl^E] itf|loiA^(i32b)^ eflJE. ^E^Ei #^ ols o1xH> 

ZL?1 ^E^Ei ^3f)lolAi(134b)^ ZL^ ^E^E^ #^5L o] ^.^^Jl, ^-J=L ^sfl 
°H(136b)Tr Ir^f- €3^3 #^ °1^-<H^14. 31 = >i2llolA-l(i32b), ^ 

^s1€^ ^BllolA^(i34b) ^ ^E^Ei ^^o]A-1(i36b)^- *\°]5. 1 7fl7 r 7)^ ^AJ- 

-^-S ^^^cf. 7]^ ^# ^ ^5)lolA-](i40)^ i 71^(100) ^ 7^1 2 71 

^-(200) A>ol^ ^ 7 ^ G# -fr^m^r. ^5-1^ ^lojA-Kuo)^ ^SAl^l^l ^ 
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1020030037835 #^ ^x>: 2003/7/8 

<62> ^^.( 150) o. sM^^QOlH ^s^, ^^(130)^ -tf^ofl nfl^l€^. 

sj-4i #^-(150)£r ^P^V^I iE^^l ^(Indium Tin Oxide, I TO) 

sfl^i iE^b ^>S}- o}<£ ^]#( Indium Zinc Oxide, IZO) 2fl€°.3. ^l^-^^l^. 

^(150)^ £e|^BKl30H| ^€ ^#(132a, 134a, 136a HI ^ H^^l^ 

(120)21 ^^-(DHl <a^€cf. SM^^-(150)£- ^ H^l^B-l ( 120)3.^ B| ^ 

<63> ^ 3^- t£§}^ , Xl 2 7l^-(200)^r Xl 2 ¥^71^(210) ^ -^^^^-(220)^: d| 5. 

W=K ^^^(220)^- Xl 2 ^^71^(210)^^ ^^Hl ^S^, I TO S-cr 

IZOS. o] . 

<64> *fl l 71^(100) ^ Xl 2 71^(200)^: ^ ^^(150) ^ ^-f-3i^-(220H b> 

<X^1-^ Xl l 71^(100) ^ 2 71^(200)^: #3l <H^1-Sl *>7l 

^«fl, Xl 1 71^(100) ^ Xl 2 7l^r(200)^ ^Hfe- rc) |^o s H^g- 

-MCE 1 #2:, 115)7]- tifl^^Cf. 

<65> <^^(300)-gr ^^-irel € XI 1 71^(100) ^ XI 2 71^(200)^1 A>o]6fl wfl^l^cf. 

^(300)£ 5}-^ ^(150) ^ ^f-#^-(220)2l A>oHl #3*H Hfl^^ 

<66> wv^^Til, £ 4J*H*H o^tb ^s*l#*l(400)*r XI i 7maoo)£q ^^<H1 

<^(300)* W<X ^H>fe ^eMB ^^Ir^)* *X S.W ^ 91°-^, Xl 1 7l 
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1020030037835 #^ ^^>: 2003/7/8 

#(100) ^bMh °i^l-el^ a}oH 7fl^*>7l ^ He]^ 

o]^.o]^ ^B\3£B\ ^^H* ^^*Vrf. ^EllEif ^SHfr -4*<HH 



<68> ^^Hl 2 

*1] 2 71^1 sflEi^- ^X\^] ij4 ^^^4. 

^IHl tfl^H^ -g*H H^-i^ ^^^r #2: M-BHflZL ZL 

<70> E 4# #^>^, ^Al^cfl^, 2 7)#(200)£r 4^(230)^: 3 if-^ 

cf. aV^^l, 3^(230)^ ^^(220)^ g_#o\) ^^^cf. #*V# sjjig 

(230)^ £ll-(Cr)-4 -S-A>*V SLfe #*>#^ 5>^r $-7} #^5. °l^-<^ 

^ 3Hr -fM #^5. ^fl^ ^ ^rf. ^(230)^ ^g-^ 

(220) g_T£d\] f^o S ^^^cf. 3fl^(230)^r 5^^(101)4 cfl-§-*Kf. 
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1020030037835 #^ «J*>: 2003/7/8 

7fl^(230a)<>ll ^^^(101)0.5. <9a>^ ?} Jl, sj-^^ 

(101)^1 *H5. -f-j^sl ^ ^>cf^. 
<71> olnfl, 3fl^(230)^: SMl<g 3(101)3 ^ ^.^ ^ ^ ^S^B] 

(130)71- ^*>7fl ^£1^1 ^ xcfl ^^^cf. irfl^ (230)^8: € 

^Bl(130)# ^ftr ^r^^l ^r^H i^l-3lo] ^Al^lcf. s^e^ 

(101)3 A}oHl «]]^^ sflH(230)^l^ ^5^3 0)^(140)^ #«-7> 

<72> 5flEj(230)ol l 71^(100) ^ *ll 2 7l^r(200)^ A>olofli=, 

H "5"^ (Twist Nematic Liquid Crystal, TN LC) ^ wfl^ fi£ ^ 

(Vertical Alignment mode Liquid Crystal, VA LCH wfl*l€ ^ 5M. ^Al°iN*l, 
*H 1 71^(100) ^ *)1 2 71^(200)^ Afol^Tj-ojl^ i-IMbi op^o} wfl^l^r^-. 

<73> ^AHHjA^ ^)1 2 7)% ^ S.^) ^Sr^, 

^ ^KHM <^ ^1^*1 3 z\)2^ 3711 #^0^ ^X^l^l 

3 S^l ^■^■ir ^MM^x}. 

<74> ^lAHl 3 

<75> £ 5fe ^ ^21 afl 3 ^t.HH1 o]^- ^^iaI^I^ 7fl^£olc(-. 51 6^ 5L 5<a] 

*ll 2 ^^£olcf. ^AHlofl/,-1^ S^^l ^l^ sflEl^- 
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1020030037835 ^^ 2003/7/8 

^ <£*M 29\ ^<s}nf. cfl^^ sgX\<J\ 2*\}*\Q 

<76> £ 5 ^ £ 6t , ^HHH, *ll 2 71^(200)^: ^-*]-# 3^(230) ^ 

<77> sflBi(230)^: ^-3-^(220)^ S^l ^£i=K #*V# sfl^i(230)^r 

^■(220)^ S.^} ^^^nf. ^€(230)^ 3^-(Cr)4 

^* £Sr -R-71 «v^-o.S ol-o^^ 3zflE^ *H ^^cj-. ^V^: 

sfl^(230)^r ^-f-^-^-(220)^ 5.^ ^^-o.^ ^€4. ^>^: ^€(230)^: ^ 

«3 "3(101)4 tfl-§-*Rr 3^1 7fl^(230a)# ?Hrtf. #*}^ 2fl^(230)^r Sj-di^^ 

(101)^.^ <^}<g ^X]?]^, sMi<3<*(101)^ A>ol S ^^rf. # 

2flH(230)£r ^1 1 7l^r(100)^l (140)3] ^o)) 

<78> 3)^(232)^ #*V# ^ ig^Cf. £ 5 ofl ti>^ 

^1°>^ ^(232)^ ^-*^^-(220) # 3fl^(230)^ 7fl^(230a)^| vfl^- ^ 

^°fl ^€4. sfl€(232)^r ^ ^ 0 V£S ol^.o^^^ ( ^-g-;£^-(220Hl tifl^l^ 

^(300)31 n^i-ir ^j^(300)^: -g-4?b 2)% ^1 <>>zMr 37ll ^ 

<79> ^AHHA^ ^-Alo>^- 3Xfl^(232)^l ^Aj-o) A]o>Z]-^- 37)1 IHM^l 

3l*fl ^1 1 71^(100) ^ *fl 2 7l^;(200)^ A}olo)l ^31 afl^: «5«^ol ^<^t}. 

<80> M. ^AHHlA^ ^ 2 7lt f W^Sl &T£d\] 3$-^ HV^-O. ^ 

°4 , sMi^^ 7>>ol^ ip^Slfe ^-8: ^Wfe sflU ^ «l-*Kg- sflBl^ 
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*HHH 3zfl^^ 7fl ^ vfl^- <^ofl #a1o)z}- Bfl^-g- ^1 tg^i}. o] S 



<8i> -*3aH1 4 

<82> £ 7f 4 ^Al<^Hl o}*V on^SAl^l^ 7 fl^Holcl-. 

tt *11 2 7]#«\] sfl^ ^ Q^o] ^ ^O^}^ ^aH] 

2^- #^^>cf. ^7lH tfl^H^r ^*H1 2°lH<4 ^oj^V ^-s M- 

< 83 > £ 7^: ^St^, *|] 2 71^(200)^1 ^ 2 ¥^71^(210)^1^ 3. #4 -frA}-^ #3=4 

H-b ^V^## ^ «]-^-ol ^^^rf. wvn]-^- irflE^ 3 ^ ^ 2 ¥ 

^71^(210 Hlb sMi<3^(10lHl cfl-g-^ ^l^Hl 7fl ^(230a)l- sfl€(230) 

< 84 > ^l 2 71^(210)^11 3l€(230H ^€ #b!HH ^1 2 ¥^71^(210)^11 

*r €^*H1 ^ ITO J£tt IZ05. ^-f-*l^-(220H ^1-^(220)^ ^1 1 7l 

^(lOOHl me-i^^l ^2)1 ol^(140)sl- 

<85> ^*^(220)^ -°r7l °l¥<^ 3)1^(230)3 JfS^ #51 # Ji#*> 

°1 ^l^H ^Hfl^ 3^H1 3*11 (230) °1 ! 71^(100) iE^r *ll 

2 71^(200)21 ifi 7jol ig^Sl^ 
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<86> ^AHloflA^ ^ 2 7l^r ^ A\ 2 M7l^ S^oll 2flEH-g- ^^^Jl, 

5.* Ji^o} -^t} sfl^^ ^.s-cH] ^t!: ^ ^o] a^l 



<87> AjAHl 5 

<88> £ 8*. *]} 5 ^Al^l^) o]^ 6fl^ SA ]^]o) 7 fl^ £ olcf. M. .MAHHAi 

TT 2 7]^1 *gAj£ sfllg ^ ^OjrZ}- sflBl^ a ^ofl ^ ^^-o] ^Aj^ ^ 

^ ^ 4-eH, ^*lH tfl^H^ ^Hl 4^1^ ^. 

< 89 > ^ 8 * AjAl^oflA^ 2 71^(200)^) 2 ^7l#(210Hm 

4€(230) ^ s|l^(232)ol ^^^cf. 

oo> *\) 2 ^^71^(210)^ ^-a>^. 4^(230)^ ^*#^-(220)^ 

^£4. 3m(230)-8: 3^-(Cr)sl- -H-a>*V ^ fxj-^tf ^ 

#^3L ol^^l ^j-rl- «1-5Vo_ S o]^.^Alcf. 3Jfl^(230)^r A}A}-Alz}- ^ofl cq 

#*V# «H #*V# =11^1(230)^: ^ 2 ^^7^(210)^ 

S^ofl 37f ^JlS. ^€4. ^>^r ^€(230)^8: shi^ (101)4 cll-§-s>^ ^ofl ^ 
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^€ 7fl^(230aH 3«M ^°§mi01)o_S. ^x\^]ji > s^i^^ (101)^1 

oi> ^>cf 5flBi(230)^ 7fl^-(230a)^ ^ ^^ofl^ ^a1o)z}- sfl^(232)ol ^^^cf. 

^1°>^ 3^(232)^ 2|]^(230)3f u>*V7}*l 3. «J-*J-g- sflE^ *M ^ 

$h=K sfl^i(230)^ 7fl^(230a)^ tfl^- ojo^i $^<g #a]o)z}- 3fl^(232)^r ef^l 

<92> ^Alofl6fl^^. %X\ott 341 € (230)^} c^Vo] A^z^ 3711 ^=^1 7-171 

3l*ll *H 1 71^(100) ^ Xl 2 71^(200)^ A>olo]l ^ ti fl^ £ c cM^o] ^<y^cf. 

<93> ^^(220)^- Xl 2 ^71^(210)^1 W *§^€ 3^(230) ^ 

^^(232)^- X| 2 -^71^(210 HI , ^€^(220)^- X] 

1 7l^(i00)oll i£*||<>H (140)3 ^3 ^s}tf . 

<94> ^AHH o^}^, ^1 2 ^-^71^ ^Aj^J hVt^ jjflBl^ ^ 

Xl 2 ^^71^1 ^ ^ ^M 0 ^ sflBi^- ^] d -^£*l^-*13 ^ 

^3<r* ^ 311^-8: S^r ^^^r sfl^ jf^tt 

ojl^ £Al ^^«. E ^ t^^^ol ^Al-o) Alo>^ 3711 ofl^^A]^- 

*13 #^51 f-7)l ^Al^lCl-. 

<95> ^AHl 6 
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<96> 5. 9^ 1^2] >fl 6 ^HH 2]tb ^S^l^l^ 7fl^£o]cf. ,gA]ofl6|)^ 

b ^ 2 7)&o\] t§s§& jffli^ ^ *H2]<5]-i£ 41 *H 2 2f -^^W. h*bJ- 

A i, -¥-*W tfl^l-^^ 2^2]- -^<y*v ^-s Hiss M-Ei-uflji zz. ^ 

<97> £ 9# ^«}^ , *fl 2 71^(200)2} W^(210)2] a^oil^ H*(Cr)JLS °1^f- 

<H*l HVnv ^(Cr)2] S^ofl ^>sl-al-(Cr02) ^ V ^H 

£r -fM 0)^.0]^ yVnVofl y^o] pfl o. o£*_ HVoV^l 

<98> -£*]-# «Vn}-o] S^ofl^ ^^Hl ^ ^#^5. Ol^c^^l ^nl-ol ^^^Cf. 

^ sMl^UOl)^ tfl-§-^ JjL^ aflT^jl, ^ 3^1^(101)2] A>o] 

2f Cfl-g-^ 3^, ^HItT 2flB](240)ol ^ 

<99> ^ 3flEi(240)* 4i3 SflE^ S^, ^^^(101)54 t]]-§- 

^ *H7]5]iL ^ ^^^(101)21 A\o}9\. cfl-§-^ U-Of ol5L^- 

sfl&N oH^I, ^^(220)2] X^l^ n&(230) ^ 4li(240)ol 

5fl^l(240)^r 1 71^(100)^1 €£i^Bl ^2)Ha]( I40)o] 1&J=L 

2]- 

<100> -S. ^Al^ofl 2]^, f^cg^o] A>o]o]l ^ 3}-^ 3fl ^ ^ ^ ^2] 
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*ll 1 71 « 5? 2 71^ 4 7^^.rf ^-g- nfl «-^fV ^el^El ^6^^ ^olf ^i* 



<ioi> ^ aHI 7 

<102> S. 10^ -g- »1 7 ^HH ^It!- fiJj^XAl^-Al^ 7fl^£olrf. M. ^Aloflefl^ 

^^12 71^1 <g>^ ^]o>z^ sflig t^*}^ -*JaH 6521- -g^l-t}. , ^ 

^ a-^Hl cfl^l-^^ 6<^H<2}- -g^-g- #3ls. M-Bfuflzi zi 

<103> JE 10^. ^1 2 71^(200)^1 ^£^(220)°) S^ofl^ ^(Cr)A^ °l^f- 

^ 5E^ 3# ^(Cr)^ K x£o\] *Ys\-3.^- (Cr0 2 ) W°l 4t^S 

<i04> ^>cf yvovo} S TgcHi^ ^Tg^ofl ^ ol =ol^l ^Bl-ol ^^^rf. 

# sMi^UOlHl^ 51-^1 ^ ! ^-a1o]:z^ 3fl^(242)ol 

# ^^^(101)^1 A>ol^ 3fl E ^ Sl^l ^rjl MV^l^ 1 

^ sfl€(242) ^ 3)111(240)^ ^^^cf. 

<105> %*}Tg avnv^. ^ 3^(240) ^ 1 #*1 °>z}- 3fl^(242)^r *}^H #0} ^flE^ 

^t}. H^-SH, -g-^-C* «V^-o^ (101)31- Cfl-g-^ ^ ^Hl 1 ^-Alo>Zl- sfllg 
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(242)# 211^ *-M*l ^^8- ^171^x4. S.^, *fl 1 ^o>2^ sj)^(242)^ SH^fe 

*H 2 4€(234)ol HL*V, ^>^. wvn}- - ^ 

<3<3 (101)^1 A>olofl ti fl*l£ 2flBl(240)^ ^^1^ 3j)i£(230H ^^^4. 

^€(240)^8: *fl 1 7l#(100Hl «§^€ ^5^3 ^*|]°H(140);4 ^#^t}. ^ ^ 
^HHHtt *)1 1 71^(100) ^ *ll 2 71^(200)^ a}o)6\) a fli£ S.— <*}^°1 tifl^ 

sflU ^ afl^^l IL^l ^£ sfl^l* ^^JL, sM^^lfe 

^•7])7> 7j- £7 > ^ 2 ^M^Z}- SflBj ^ X) 2 ^0)^ 3^0} ^ofl 

1 #*1<>>z* ^Hl ^^W. °lS*] ( sf^^^S] a}o]s_ ^s\o] 3^1 



<i07> • ^^Hl 8 

<108> £ 11^. ^ t^o} ^ 8 ^AHlojl Slt> ^^5.^1^1 SI 711 ^ 51 Ol t}. 

^ ^11 2 71^1 ^--S-^i^-^l yfl^ll- ^Hl 6^1- -^^W. ^eH, -^H 

-¥-*H ^^Hl 6^1^^1- -g-^ ^-2: M-Bfi-llJI ZL #4^1 ^ 

<109> 5L 11# , *)1 2 71^(200)^1 ^1 2 ^-^7l^(210)Sl SL^o^ H#(Cr) 

^ a.^- ^^|(Cr)^ S^ofl ^>5l-H*(Cr02) ^ Vl 2H 4^°-^ 
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^*HHH, £11- A}-§- 

<no> wv^o] STgofli. ^t£^6\) ^ #^zl3- °)^o]x\ #^o) ^^rf. 

t sM^^(101)-4 tfl-^Kr ^7)£[5L, ##nV ^ 5j-^^^(101)^ A>o] 

4 tfl-§-^ Jf-g;^ oltrS. 5flE^ S^, wVBVofl^ 5)1 Ei (240)^1 ^ 

<m> BVBj-o ^ 3i}jBi(240)# *}^H 3flE^ SM, s}-^^ (101)4 tfl-g- 

^SU, ^ 51-^^^(101)^ A>o]2f Cfl-g-s>^ #C> ol£^- 

sfl^^ £4. ^H^i, *H 2 ^71^(210)21 X^l^r ^*K} 2fl^(230) ^ ^ sflU 
(240 H #711 €4. 

<H2> ^f-#^(220)£- 2 ^71^(210 HI fx}^ 5fl€(230) ^ 

(240)# Sal, ^-§-^^-(220)^: *fl 1 71^(100)^1 ^£ ^si^Bl ^31 °H (140)4 ^ 

<113> ^AHloll 4*>^, ^^«^1 AVojojl ^4f<L3. o)^o]^\ sflEH ( ^o.S 

Oj^^l sfllgo} ^ sjjB^ ^^^>J1 ( 3)1^4 S^ofl 

sflEjo. t\-<&& ^ ^oiofl <^fl ^wVtV -B-71 ol^oj^l ^j.^ w^o.s #*K1 

^1°1^1^ ^°l7> 1 71^: ^ *fl 2 7l^Sl ^ 7,|^.cf tcfl «-^§l ^E^E] ^Ifj) 
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<iw> ^aHI 9 

<115> <£ 12^ -S. 7$ 9 ^A]d\}6\] 0}*> oB^aAl^]^ 7fl^£0lcf. ^1^^ 

^ -^Hl 7<HH<2f ^^*V %V2- W]Jr S M-Bl-vfljl ZL ^ 

<H6> £ 12» *(| 2 71^(200)51 ^1 2 ^-^71^(210)^1 S^l^ Hl-(Cr)^-^ 

^l^-^^l ^ SE^r HI- «>Bi-(Cr)5l S^ofl A>g|. 3 s.( Cr02 ) h^o] ^o.S. 

<117> ^>cf «>nl-cq S^ofl^ *HS*H1 ^ °1^-<H^ ##^1 ^^^4. 

^ ^^^(101)^1 ^^-i- 1 ^lo>Z}- sfl^(242)^»l *g 

^€*=K 6- 21-^^^(101)51 AVolcfl Cfl-g-^ Cg<^^- U-0> ol£S- 5flBl^ ^Cf. 

nJ-eH, 3H3-*HI*=- *fl 1 ^1^ 31)1^(242) ^ 3^^(240)^1 W ^^^4. 

<118> ^}r£ «Vnl-^ ^ 5flEi(240) ^ *fl 1 ^Alo>zl- 3^(242)^: d>^3. sflE^ 

€4. ^Sf^-i , ^ ^ SMl^ ^(101)4 tfl-g-^ 1 #Alo) 

A sfili(242)5l *>^-oll^ MVnj-o} ^ 2 ^. Alo>z ^ ^(234)01 ^^^4. 

a*V, ^ ^^^(101)51 Aj-oH afl^l^ 2flEK240)Sl 
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<H9> ^-§-*l^-(220)£r *fl 2 ^^71^(210)^1 ^£ n^(240) ^ 1 

sfl^i(242)^r gal, ^^^-(220)^: *fl 1 7^(100 HI m&I^Bl ^H^K 140)^1 

<120> ^AHHl Sj-^l^^oj A>o]ofl^ -^7}. §J=JI #5L7} ^ ^ ^>^- 

X^l ^£ ^^-*v sflU* ^^*>ji, sH^^H^- 

^•^17> gj=jl 7j-£ 7 > ^ *fl 2 38-a]o>zJ- sfl^ 53 *n 2 ^1^ sfiBlo) S ^dl *hv^v 

*ll 1 ^^1 ^Hl ^3^, *)1 2 ^^7]^ ^^Hl ^-f-^l^-oi 4§ 

*fl 1 71 ^Sl^E-1 ^i5flolA^ %o] 7 } ^ 1 71^; ^ ^ 2 7]^ <t ^Jitf 

JE^l^l^ S A] 3711 ^^1^14. 



<i2i> ^3aH1 io 

<122> £ 13^ ^ 10 ^AHH o^tb ^^SAl^l^l 7fl^£Olcf. £ AjAHHl 

4 2 7}^o\] «fl^ll- 4^1- ^<5>tf. ttJ-21- 

A i , -¥-*H tflsHfe ^ahi 4 oflA^ s.o^ ^ q-Bi-iflji zl ^ 

<123> £ 13^- %V2-sr}Tg ( ^^^.(220)^ 2 7^(200)21 2 ^71^(210)^1 
€ #*V# 2flBi(230)ol m°l£^- 2 ^f-^ 71^(210)^1 ^^Hl ^ ^^i}. 
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^•(220)^ # skh^QOlH ^-§-*Kr ^£-<*flfe ^*}7] 

^91 ^tt 31€(236H ^^^4. Sl-^^UOIH] n 

H(236)£r ^#3H *>7l fltb ^ ?l£7> ^£1^ ^M^>7l ^*fl M 

-fr7l^ *)1^>^ ?M y>^2)*>t].. ^o>4 2flH(236H z\] 2 7^ 

(200) ^ ^ 2 71^(200)2}- *>^J±fe *fl 1 71^(100)^ aJ-o)^ + H e oa^ C ] 



<125> -*3aH1 ii 

<126> £ 14^ ^ U ^Al^ofl ^^SAl^lSl 7fl^^olcf. ^X\*\}6\) 

<127> 14# sMi^ (101)5} A>olofl afl^^ ^^1(230)^ S£<>1]^ 

^ isIM^ (238)7]- ^3J1, sMi^QOlHl^ ^o>z]- 3i(lll(236)ol ^ 
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-t-^ ^1^1^(238) £ ^l°)z}- 5fl^(236)^r ^-f-^^(220)^ S.^} 



<129> 4j*l°fl 12 

<130> £ 15^ M. i^o] 12 ^AHlofl o}^ ^^SAl^o^ 7 fl^£0lc).. ^AHH 

A 1> ^Hl lofl^i^ ^<H*V ufE}^Jl ZL ^ 

<131> £ 151- ^S^S, 1 71^(100) ^ *U 2 7] ^(200) ^ ^ge^E] ^ 

^1*1(140)21 ^-o| 7 > o.S ^«J^- ^-Y-, 2 ^-^71^(210)^1 ^^i^- 

(220)^1 # ^^^(101)4 cfl-§-^ ^x]o)l^ ^-Alo>z]- 2fl^(250)ol ^^^4. 

^1°>4 3rflBl( 2 50)o. ^^^-(220)^1 S^^] ^ -8-715]-^- sflE^ *H 
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7} ^€fl 1 7l^r(100) ^^12 71^(200)^ A>o]oil^ ^ uflt^ s.j= ofl^o] 



<133> ^XHI 13 

<134> je 16^ -g- ^ 13 ^Al^ofl o)^ ^S^l^l^l 7fl^£olrf. -g. ^a^H 

*s-<&® -¥-*1H <«^Tr H^s* ^jr^ i4e}^ji =l ^ 

<135> S. 16* ^S*}-^, 4 1 71^(100) ^ 2 7)^(200) Aj-Ojo] ^ 7) g ^ ^ j_ 7 ) 

^:(100H1 ^sfloH (140)2} ^o] 7 > \£-§- ^-f , (101)2] A >°H1 

^ ^*^^-(220)^ S^^l ^ -fM^Kg- SflE^ ^ ^ +3\)o)X] 

(252)7} d| ^s}t}. ^ ^n°]*\(252)±r 1 7]^(100) ^ *)1 2 71^(200) 
A l 7 M >i3|lolA^|(140)^ ^-0]^ ^s. jif^}^ ^e^E^ >ii|lolA^(i40)7> 

2 71^(200) -4 ^ 
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%*\°\^ 2fl€(250)£r A 2 7l#(200)°fl <§>8€ W^^K 220)^1 S.^. ^ 
SM^^ (101)4 cfl-g-^Kr 3l*Hl 2**] ^JlS ^^^Cf. ^lo>2^ 2fl^(250)^r ^ 
#^(220)£] ^ -n-7l^# SflE^ ^ -^71^ 3lfl^^ 

*W $-8* M$ ^1 0 >^ ^^(250)^ tifll^- sJ-^^^(lOl)^- * 

4*!: ^-°fl 3$ ^l*)^ d l# ^^>7l ^ >H1 1 71^(100) ^ Xl 

2 71^(200) 4°l°Hr ^ tifl^ 2.=. on^gol Hfl^l^c)-. 

*l« ^H^} Xl 2 7l#4 ^ $X5L^ *H ^s^i^hi 

Hr^o] ^v}^ ^fr}^, Xl 2 7^ ^ Sht^uz}- tfl-§-*>^ ^ofl^ J= 

^ ^ ^X^R^HH tq^eflol s]^ Alotz^a. axi ^M^tf. 



<138> ^A]<^] 14 

<139> £ 17^ Xl 14 ^Al^ofl c^V ofl^^l^l^ 7fl^£0)cf. ^. AjAl^ofl 

sq§>^ ^aH] 14 ^i5}t]-. 4^1, ^t!: -^lHl tfls>o^ 1<HH<4 ^^tl 

<140> £ 17^. ^S}^, xi 2 71^(200)^1 Xl 2 ^^71^(210)^1 S^<H] 

-8-7) evo. 2}) E ^ 3^, xl 2 ^^71^(210)^1 g.#°\}^ ^ +n°]*\(250) ^ 
3M°>zJ- 2flH(252)ol ^^^cf. ^-§-^^-(220)^- ¥^ i*ll°H(250) ^ ^ *1 #^0) 
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A *im(252)°l ^ 2 ^ 71^(210)^1 ^^Hl 3-3 ^ Q*\ ¥ 

^ ^Xl°H(250) g ^1°>4 2fl€(252)^ nfl*l* ^^(220)£r ¥^ 

(250)7} 43i)S)7lM- ^^Vo] ^sq^ *\) 1 71^(100) ^ Xl 2 71^(200) ^ tJ 

°1 ^33^ 3^ «<MW. 

<141> |Al^ ^*>^, #5:7} -^*V ^ ^-71^0.5. *§>8€ Jf^ ^3)lo|Ai7} 

o)z} 3X|]^^ fi Tgofl ^^t}. tt}sH, -f-^ ^Sflol^Sl Sj-^ tr^ ^ ^ 

«*}€• XI 1 71* ^ Xl 2 71* A}olo] ^ 7 ^ol ^^ofl ^ iH^Kr °] c) 

<142> QW^^Al^lol 711^: ^ °\ ^ A] ^ 

<143> ^.AHl 15 

<144> £ 18a^ ^ XI 15 ^*HH 0]^ l 7 )^6\] ^^<# *}7}ftz\& XlStt 7 A 

# £AltV ^Solcf. £ 18b^r ^71-^-^1- 5L^R> 7fl^£olrf. 

<i45> £ 18a ^ £ 18b« %^^>^, XI 1 7l*(l00)S] XI 1 ^^7l*(ll0)ofl^ ^^S^l 

*H#£>I| 7fl ^S. 3Mi<g*i(101)ol ^^t}. <^1# IrcX, ^^SAl^l7> 

c^l^H* ^£}JL «fl^£7> 1024 >768^ (101)-^ Xl 1 ^ 

7l*(110)«fl 1024 >768 >§ 7fl7} nflH^^ ^^S. wfl*!^. 



74-29 



1020030037835 <U*}: 2003/7/8 

<146> *q i ^ 7l^r(110)^ A ^Mi^UOlHfe- ^ B^^1^BK120), TflolH «1^ 

^(121) ^ c-llolE-1 tHi el-<y(122)o.S. °1^*1 ^;£<y- o]7HV^l(120)7> ^€4". 

<i47> ^ i ^^(llOH ^ H ^^1^(123), 711 °|B ali 21-^1(121) ^ HHeI n\ 
+ ^91(122)-^ ^l^>7l ^sflA^ ^7-1, ^1 i ^-^71^(110)51 ^^Hl ^ ?11 °1H 
^ ^(gate metal film)# ^^^4. t^Mb ^ afl 1 n>^ 3 # °l-g-*H 

a>^1-aiz| sIji, ^1 1 ^^71^(110)^1^ TlMs 121) ^ tIHje ;*}^«-(G)7l- 

<148> TllolH H}-*l(121)^r 1 ^^71^(110)^1 ^1 1 »^SL£. SfltfS^ ^ ^>7ll 

^^^4. ^11- #<H, ^^aAl^-^1^ ^H^-£7> 1024 m8<£ ^-f, 7llclH 
(121)^: A 21-^^^(101)51 AH^l 7687fl7> TllolH ^^(G)^ TflolE ^ 

Hl-«?l(121)O.S.-f-Ei Z}- Sj-^^^o^ of^O.^ ^^-€4. <« 2>^^^(101)ol ^1 1 

*&^SLS. 1024 >§7flS ^ ^ AS. , Tflol^ ^^-H(G)^ ^ols eKKmH 
1024 >§ 7flS ^€4-. 

<149> °}°]*], *|) 1 ^^71^(110)^1^ TllolH ^^^(121a)ol ^^^4. TllolB 

(121a)£r TflolH wli 5l-«y(121) ^ TllolH *i^f(G)-I- ^Al^t}-. 

<150> ^olE ^<g^(121a)5l ^^flfe «1^^ ^El^- n + «VQl- ^ 

<isi> ^.i/^eflol ^-4=- Mi-Dl-^ S^^l^ 3L£3l*l:iH ^^^cf. °H 

*1, ISEfl^AE «v^o. ^ 2 0 ]. iH oii *flv|#(C)ol t§^<g ^oHd> isefl^l 

— S 4^*1 £^ ^T^t]-. ololA-1, I£5fl^E oj-g- 
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o.S ^ €4. °1 *fl 2 ^-g- ts}^ t-flolE^ sKl(122), cflolE^ 

5}o]( 122)JL5LJf ^ *11 1 y o V ^-i: ^*Rr ^^-(S) * =efl^] ^^(D)7> ^A]ofl 

^€4. ^Seflxl^H <Hl^-«fl(etch back) n + ^&l€- «]- 

^ ^^f(S) ^ =eflo] ^i^(D)^ ^-Bl^M *1)^(CH 

<152> £ 19^ .£ 1S 6\) ofl eflc ^E^E^ ^ Sj-i^^Sl A>o]cfl ^ 

<153> £ 191- , SfllS. €^^(132)^ *fl 1 ^^71^(110)^1 n »i*iKn£: 

*}«?i*r) SMl^^t} 1 7fl^ ^^^cf. ^Sl^El(132)^ 1 ^7lt(110)S] 

^^Hl ^ 511= €^€3 W-g- *}*H^ *H ^ 

tlcf. ^&|€e|(132)1- ^*Hr ^j-^H 3li= ^&i^BKi32)^l £]*H ^l" 1 ^ 

H^fl^l^Bl (123)^1 = efl°] ^(DHl cfl-§-*Rr e^*(132a)^l f-^1 ^^^4 

<i54> eflc ^e^E-1 iillolAl(i32b)^ sMi<^ (101)^1 AHofl tg^s)^, eflc 

3i]E^ ^ ^e^E-l(i32)l- *fl^Rr -4^ ^ 3] = ^e^El (132)21- 

ell= ^gel^ ^*H°H(132b)^- 1 71^(100) ^ ^1 2 7]^(200)-§: *1*1*> 

<155> £ 20^8- 5. 18^1 £^1^ 5}-^^^ ofl Zlfl II Si «l El ^ Afolofl ZL^ ^ 
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<156> £ 20^- % v 2:*> i a, ^5^^(134)^ *fl 1 ^^7]^r(110)^l n+1 ^^fl(n 

^ x}<£^) Sj-i^^^cf 1 7lH *8^€i=h ^ ^^(134)^ *ll 1 ^^7l^-( 110)^1 
*H£*H1 =L& ^n^r ^-^4 ^ofl sflE^ ^ 

*Vcf. zl^ ^e^Ei(l34)l- ^^Rr -*HH*I zl^I 5§ei^Ei(i34)<Hl 2)*H ^ 
B ^1^1=1(123)2] ^^-(D)ofl tfl-§-*Hr ^-^^ 3.i«^(i34a)ol 

<157> ^E|^E| ci3l°H(134b)Tr 3j-^<*(101)2l ^>oHl ^^H, ZL^ ^Z]^] 

sflE^ ZLi£ 115=1^(134) 1- ^ ^ ZL^ ^^(134)2} "^*)1 

^^^cf. zz.^ ^e^Ei ^5)H*|(i34b)^ ^1— ^ s ^ E i °H ( 132b) 2} ^ofl ^ 
^^M, *\) 1 71^(100) ^ 2 71^(200)^- ^1^1^1-7] ^s^Ei ^H^o} o^«. 

1- 

<158> £ 21-g- 5L 18^) £^1^ SMi^ofl #^f- ^Ei^Ei ^ 2}-^^2] A>olofl -S-ifL 

<i59> £ 2 1# 1-^- ^5^^(136)^ *)1 1 ^:^7l^r(110)<H] n+2 «l^(n 

^ 7>^^) sM^g^n}!} 1 7fl^4 $^th 1"^ ^€bK136)tt ^1 1 ^71^(110)21 
^ ^*<H1 2l^r>^ 3)]Ei^ *H 

^e^eK136)« €^^E-Kl36)^l 2]*H 

H^l^e] (123)21 ^eflo] #^-(DH nfl-§-*Rr ^*(136a)<->l #*fl <8^€t* 

<160> ^-ijL ^e^E^ ^lolA^(136b)^ (101)21 A}o}6\) ^^^Cf. 5gj^:gBi 

^H*U 136b)£r 1-^ ^Si^Ei al-^ 3flE^ ^ ^ ^Ei^E-1 (136)1- *fl3^Rr 4 
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^ # ^sl€^(i36)sq- <8^€^. ^IIbI ^<>H(i36b)fe ml ^ 
*Ltf is) °1 >H( 136b) 2} ^^l 3^ 5)^ ^^s)^, *fl 1 7]^: (100)^ *fl 2 71^(200) 

2} 2 71^(200)4 

<i6i> £ 22^r £ 21i ^e^E^ S.^) ?A-8r 

<162> £ 22» #3^3, Xl 1 7l^r(100)^l^ ^*H1 ^ M*MS>M 5=^*1 #3*- 

^ tl-H-C Indium Tin Oxide, °l*r, ITO) #^ ^s)- o}<£ <^#( Indium Zinc Oxide, 

°l*r IZO) #^5. °l^-<^ ITO ^ IZO *§-°] ^^slcf . £ ^*HHH^- *11 
1 71^(100)^ Xl l ^71^(110)^1 ^^l ^ ITO ^°1 $^ch 

<163> xl i 7l^r(100)^ *fl 1 ^71^(110)^1 ^*H1 ^ ITO sflE^ 

=M A ^€^(132,134,136)21 ^<H1^ ^^^-(150)^1 3^^(150)21 

€^€^(132,134,136)^1 *§^& ^#(132a, 134a, 136a) ^-^ H^fl^l 
(123)21 ^.Eflo] ^^-(D)3Z). o^^ch 

<164> oH^l, x] i 7lJQ-(100)<Hlfe Hfl ^-(alignment film) * «fl^H afl^ 

(alignment groove) ^°1 ^€ 4 1 Sl 1 ^. 

<165> £ 23-& ^21 XI 15 o)frH ofl^^Al^l^ 2 71^ XI S*Hr 

3* JEXI*! ^^£olc}. 
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<166> c 231- % V S^, *)1 2 7l*(200)2} 2 ^^71^(210)^1 S^l^ ^ 

^ ^f-*l^-(220)°l ^^l^f. ^^^^-(220)^: I TO ^ SE^ IZO "-j-^i 

<167> £ 24fe -g- ^ 15 ^HH <q*H 1 7l* ^ 2 71*61 <H4S-& 

<168> £ 241- ^^^-(220)61 *H 2 7l*(200) 33 9}7\ 

#*1(120), ^el*El(130) g s^*l^-(150H A] 1 7l*(l00)£: ^^1-el 

°H, ^1 2 7l*(200)£l W^^"(220) ^ *fl 1 7l*(100)2l ^^^-(150)^: # 

5. ^H^l-el ^H, *ll 1 7l*(100) ^ 2 7l*(200)£) A>oloil^ ofl^(300) 

<169> fi. ^AloflcHl X\] 1 71*^1 SJ-^^^^I ^^*>ZL, ^^^^ A> 

°H1 ^^s]- -g-^tb #^5. °1^<H^ ^&|^^| ^a)l°H« ^Aj^ *0 1 71* ^ 

^1 2 71* AH2] ^ ^Sl^Bl ^01X^011 ^1^ 

^ *W ^^^l^l^l ^2: £3.711 ^Al^cf. 



<170> ^.AHl 16 

<171> £ 25 ^ £ 26^r 16 ^AHHl 2 71*^- ^l^fe 

£Al*|- ^-^£olcl-. ^ ^AHHlA-1^ 2 7l*Sl ^1 2 ^7l*2l S^^l #*V* 3flH 
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°) ^ *H^*Ki ^Hl 15^ i4^i, -»MN tfl*Mfe 

<172> JE. 251- ^S*}^, 2 ^^71^(210)^]^ -fl-A}^ 

H^r #«£A}^ ^7] #^5L «m(230b)°l ^^^14. -£ 26^- % 

2^3, ^(230b)£r t±X\ A}£-A1Z]- ^ofl 2flH 

(230) °1 ^^^4. 4 €(230)^: 7)1 1 7l ^(lOOHl ^€ Sj-^<3(101)£: 7fl^- 

AI^IJI, 5|-^^^(101)^ A>o]^ S^tf. 3fllg(230)£r 5>^^^(101)^ 

A>o] S ojA>^ ^ z-cflS. S>^^« (101)^1 AfojS. o^A>^ ^ *K^}<*| 

« 0 M^. olufl, 3fl^(230)^^ ^1 1 7l^r(100)^l ^€ ^ 

<173> *j| 2 ^^71^(210)^1 ^fl^i(230)ol jSLofl^ ^ A] ^l 150^ A^^V H > 

4 IT0 ^ £&^r IZ0 ^JlS. ol^ol^l ^f-^(220)°] ^^^cf. 

<174> ^AHHl 1 7 }%cq s\.^olo\] ^e^E^l- ^^^JL, SMi^^ A> 

oHl ^E^E^ #2)5. ol^^l ^&|^B^ ^olA^S. ^A^J-a} ^ l 7]^ ^ 

2 7l^r Al-Ol^ ^ 7J« ^E^El ^olA^ofl o)*}a) ^-^^>7ll -R-^1^ 

A^-AlZ]-, Afljg ^ 4^ ^H. ^-g- £^-*Kf- ^31 OH ^ef§ 
&3E^- «H ^S^*]^ ^ o. HTll 51, ^1 2 ^71^ 5(-4i^^ 

^ *}°H SflEl^. ^A^Cs) <5fl^SAHMl5l SAl ^ °- Cl ^Al^Cf. 

<175> ^A]ofl 17 
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<176> £ 27£r -& Xl 17 -^HH 2 7\%% XlS^Kr £Al*V 

^JEojtK ^AHl^jA^ xl 2 7]%2\ Xl 2 ^^7l^ofl ^a^z}- 3xfl^ol ^.g- 
Xl^*}^ ^*H1 164 -S-HW. nJ-BW, ^IRV Jjt-XH tfl*H^r -g*H 16^]Ai^ ^ 

<177> £ 27# X| 2 ^^71^(210)^1 2flE^ S)<H, 5).^ 

^^(101)^1 vfl^ofl^ ^a^z}- ^^(232)ol ^sUn, SMi<8^ (101)^1 AVoHl^ 
# *fll}(230)<X ^^^4. °H, ^l^ ^(232) ^ ^V^. xm(230)£: ^t}- ^> 
^ofl o^o} ^.aHI ^^^cf. ^-Alo>zl- Xl€(232)£r sfcfc<3^ (101)3 A>oHl 
<g>$£M ^Aj-o} Alo>z]-^- ^Al^JL, ^Cj- Xl€(230)£r sMi^ 
(101)3 A>ol S ^ cg^3 SA] ^.g. ^Aj-Al^lCl-. OH- ^-^^>7l 

XI 1 71^(100) ^ Xl 2 71^(200)^: 3->fe sf^<^M1 XI 1 71^(100) ^ 

XI 2 71^(200)^1 A>olofl^ ^ yfl^t 2.^ ofl^ol ufl^c)-. 

<178> a. ^AHlofl Z)*}^, XI 1 7}#2) S^cgcriofl Jge^Ei-i- ^Aj§j.j7 JM^^3 A> 

°H1 ol^^l ^X1°H«- XI 1 7m ^ 

XI 2 7m A>olo] ^ 7 ^ ^5^3 ^ol^ofl o^o} $^^>X1 -fr^l^H 
^nl- A^-AlZl-, Xl^g ¥ 4^ *1« 5L^*}^r ^Xl°H ^AJ ^33. 

^ 5£J£-I=. §H ^2^1^13 XlS ^^-i: HX1 #=£7^1, XI 2 ^71^1 S}-^*1 
3 ^>oH #*KJ; XI ^<5><X ^^1^*13 S ai ^ ^ai^i^- 
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<179> ^aHI 18 

<iso> 51 28 ^ 51 29tt 18 ^Al^ofl o^H 2 *HS£Rr 

-^H^Mfe *fl 2 7l^ofl #*V# sflBio] ^ofl ^ 

3)1o]a^7> ^*H1 1621- ^*}i=K 44*1, ^^*V JfAlH d^H^r 

<i8i> £ 28 £ 291- ^S*}^, 2 71^(200)^ *fl 2 ^-^71^(210)^1^ 

3fl€(230)<>l *5j^tK o}^. > *f| 2 ^71 #(210) oil ^^Hl ^ I TO SE^r 110S. °] 
^°\^ -^*^i^-(220)ol ^€4. ^f-#^(220)°l ^<*)*\, ^-g-*l^-(220)£) 

S^l^r 4*1 ^^Hl ^ -fM ol jf^ -^-71 w]-^-(238a)^ 

^€4. °H*1, ^ -^-71 «]^(238a)£: ^-^A ^E^ , 

^■(220) # ^^(230)4 tfl-§-*Kr ^ i*lM*1 (238)7V ^£4. ^ 

^511^1*1(238)^ *ll 1 71^(100)^1 ^el^El ^jfll 01^1(140)^1 W-^Jife- 

^ofl tifl^l^c}. J=-t£ iillolAi(238)Tr iifl ol a} (uo) *1 ^ol 7 > l 7^(100) 

^ *ll 2 71^(200) *>ol^l i| ^c} ^el^El ^3llol^(i40)7> afl 2 71^(200)31. 

^#^1 £-*Rr ^el^El ^sfl ol^1 (140)^1 ^7} Til 2 7l^r(200)4 ^ 

<182> £ ^AHHl ^1 1 7l#^l SI-Ji^^oH ^el^EH- *§A^}jl ^cg^o) X[ 

°H ^sl^Elsl- ^-Oj*V oi = c>|^i ^el^El ^H^-i- ^^s><^ ^ 1 7l# ^ 

2 7l# A>ol^ ^ 7j|. ^£^E1 ^^flolA-l ^ ^El^El ^Sfl ol ^ ^ #*Kr ^ >1 
BllolA-lofl o^Cr) K}<3 A^-Alzl-, 4^ Al 
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*3"S: 3711 #^?)3L, 4 2 ^-^71^1 3B^<^ A>olofl sfll^ *§^*H ^ 

<183> -^>|ofl 19 

<184> £ 30^ £ 19 ^Al^ofl >|j 2 71^-g- *HS*Kr ^ 

£ ^H^IMfe *fl 2 7lJM ^£ 3flEio) Aj-^ofl JfLtg ^lo]^ 7 > 

4^}^. I8^f ^^§>cf. ^<y*v ^-7H1 tfl*Hfe ^Hl 

<185> £ 30^- ^S^, *fl 2 71^(200)^ ^1 2 ^-^71^(210)^1 2)1^(230)^1 ^ 

>S€ ^^HH, ^] 2 ^-^71^(210)^1^ ^^Hl £xj ITO 5Ett IZ0S. ^l^M^l ^jg.^ 
^•(220)^1 ^^^cf. W^(220)°l #3HH, ^^(220)^ S^l^r ^1 

*}^*H] j=^t£ o-7l o]^^ o. 7] wi-n}-(238a)ol ^^^cf. 

, ^ -fM «]-^-(238a)^ ^-^m ^cMi si*h mi^a ^cf. 

<186> n]-^, sflig(230)£l X^l^ ^ (238)7]- <§^t).. ^ ^sfl 

0 H(238)^ ^1 1 7l^(100)°ll €s]^Ei ^3)1 ol^(i40)o] cJ-^-sf P>^iL^ ^l 

«1l*l€i=h ^ ^^11^1^(238)^ ^sfl ol^( 140)^1 ^o} 7 } i 71^(100) ^ 

2 7^(200) A>ol^ ^ ^jitj. ^o> ^e^E^ :MM*1 (140)71- 2 7l#(200)-4 ^ 

msl^E-1 o]a^( 140)^ 4 2 71 ^-(200)4 ^ %l 

74-38 



1020030037835 #^ QJ*}: 2003/7/8 

<187> ^j-jg, sM^<^ A>o]6fl J=tg ^ o) X\ (238)S ^^Hr ^^H^l SMl^^Hfe- 

BflE^ ^ ^ -fM «]-^(238a)^ SjSH 2fl€(236)ol f-^fl 

^-Alo>z^ srfl ^i(236)^r °A ^ 2*1 5.-^ #A>^ o) ^ ^Aj-o] A ] o)z}>g- ^AJ-a] 57] 

Cf. £ ^HHHtt $\5L &o] ^Aj-o^ A^z^ 37]] %H>Al7l7l ^1 1 7 ] 

#(100) ^ ^] 2 71^(200)^ Afolofl yfl^t J2.c ofl^o] ^sjt}. 

<188> ^ofl <5]t5t}i£, 1 7}&9] 3\-±<%<x\o\) ^^B\^ *i^*}jL S\-^^B\ A}o] 

2 A>ol^ ^ 7^ ^5i|o]Ai ^ ^ei^E] i3flolA^ ^ ^ ^ 

^-i" 3711 Jl, ^1 2 -^^71^^ 5]-^^^ ^Tg^ ^Aj^ on^ 

fl£ 7^} ^o] cgAj-o] Alo>^ 37l l ^Aj-A^ ^ o^cf. 
<189> ^aHI 20 

<190> £ 31 ^^1 £ 33^ ^hgS] ^1 20 z\] 2 7)#^r *flS*Rr 4^ 

* ^^S^cf. ^ ^aI^I^a^ 2 7l#«1 ^-i- ^l^s>^ ^*H1 15^ ^ 

*>4. ^^tl- -^1H t||S>o^ ^AHl 15*lH<2]- ^ ^jr^. u)-&f^Jl 
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<191> £ 31 o. ^-^}t$ t A] 2 71^(200)^ 2 ^^71^(210)^1^ ^*H1 ^ 

# ^ v (230aH «J-*K230a)£r H^-(Cr) ^ JEE^r H-§- ^(Cr)^ 

&#°\] 3^ W a-i- ^i = 01^1 4& «i-nT.oici-. ^AHHiAi 

# ^(230a)£r 3L-f- ^sl-olcl-. 

<192> wv^-(230 a )^ S^oil^ ^-sq- «V-g-*Kr #^5. ol^.<>|^l ##sK240a) 

°1 ^^tl-. £ 321- ^-2:^, ##^(240a)£: a>^1-a1z]- ^ofl o)SH sflE^ 
#*V# ^(230a)^l S^l^r 2flli(240)ol ^^i}. 2)m(240)£: 3*1-^ 

# ^(240)^ "3(101 HI cfl-§-^ Y^-^r ^TlslZL, 3Ml<8^ 
(101)^1 A>ol ^cfljg. U-o} oicf. 

<193> 5E. 33# #2*}^, #*V# ^(230a)£r ^^(240)^- d}a 3S ^ 

^tl. ixfeq-^ , ^1 2 ^7l4£(210Hir.## 3xfl^(240)^ *§^z$3_ ^>cf 3flEl(230H 
^>^r ^11^(230)^ ^^1^ IT0 JE^ IZ0S. ol^f-o^ -^^^^"(220)^1 ^ 

<194> £ ^W^b ^1 2 -f-^7l#ofl -H-71 «>^<H1 ¥*H£r 7J-£7V 

\f sflli* «fl, ^ 1 71^: ^ *\) 2 7l# A>ol^ ^ 7 jol Jgei^Bl iJEflol 

^ ^°H4 fe^ ^-f ^f^m ^€^r ^^^}7l ^fl^* ^€^1 ^}-^- 

^7> ^1 1 7m ^^12 7itt *i*m ^ ti-cf. 

<195> ^ AHl 21 
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<196> £ 34 ^ s. 35^ *)] 21 ^Aj^ofl s^o} z\] 2 *fl2:*Kr s^-fr 

^H^M, ^MH tfl^H^ -g*H 20)^}^ %3i M-Bf^ji ZL 

<197> £ 341- #2:^, *fl-2 71^(200)^ *fl 2 ^^71^(210)^1^ ^^Hl ^ 

# ^(230aH ^(230a)^r f^g-(Cr) ^ SEfe- £L# ^(Cr^ 

# W(230a)^ af M>Hl-olcf. 

<198> ^>^- Mi-nl-(230a)^ a^^lfe #4 #^5. ^l^^^l ##nV( 2 40a) 

°1 ^^^cf. ##^(240a)£r ^}-^ ^*cH ^(230a) 
^1 S^^l^ ^(240) ^ 1 ^"Alo>4 2)l^(242)ol ^1 ^^^rf. 3fl^ 

(240)^ ni-S-i- ^fl^(240)^r sMi^doiH tfl-^Rr 

Sl^L, 5^^(101)^ *H ^^H^T A 1 3^(242)^ 

2l-4i^^(101)5l tfl^-ofl tifl^sH, ^^^(101)^1 ifl«-ofl ej-o] t^Vojg. *§^€th 
<199> <>lo^ ( £ 35^- ^T5}^, «l-BV(230a)^: 3xfl^(240) ^ 1 

sfl^(242)* *\^EL3, *H sfl^^ €tf. ^H^i, *ll 2 ^ 7m(210Hl #*V# 
^e}-(230a) ^ sB^^ ^>oHl H fl^l^ ^cj. «>n]-(230a)^r ^€(240)51 ^^-cfl 

5- £]ol ^>cj sfl^(230)ol «g^i}. Sh£<g "3(101 HI *S^€ ^V^: 

^(230a)# <U^$r $\*\^ S\o] 4 1 #X|o)z}- 2fl^(242)Sl #7)1 SH e}-o] ^ 

^ *fl 2 #Alo]:2l- 3flH (234)^1 ^^^rf. 2 ^7l#(210Hl ^€ *H 
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^(240) ^ 1 %^\^ 3fl^l(242)2l ^ofl^ I TO SE^ IZOS °1^<>1^1 ^--f-^^- 
(220) o] ^^^cf. 

<200> ^Al^oflA^ *)] 2 ^^71^0)1 -^-71 HV^oll y l*H ¥*flfe" #517} 3 <H 

\}r sflig* nfl, 1 ^ ^ 2 7]^: A>olo) ^ 7 ^o] ^el^E^ ^o] 

^°}^ ^fSr ^-f #*}# «^«V7l-fl«- 

*\7\ 1 7}& * ^11 2 7l T^f- ^ ^ # s f ^cg^^ vflw.ofl ^ ! 

#A]0>Z}- Jfl^ ^ ^ 2 ^1^ 2fl€* ^ 4^1 ^ ^>^: ^1 ^^LS.*) 

<^S*1#*1«- ^2:^>7l W 3711 #41*1 Zj ^ ol^r #tt4. 



<201> ^A]c^l 22 

<202> J£ 36 ^ £ 37^ ^ 22 ^Al^oil o^a} ^ 2 7l## All^^ Jif^^; 

£*1^ ^^^Olcf. a. A]Al^]o1lA^ ^-f-^ ^ ^^ci- 2fl^i3l fl*]* ^11^^ ^1 

31 16^1- nj-eH, ^*1H tfl*M*r ^*H1 16^11^^ «}jr 

<203> S. 361: %^*>^, 2 ^ 71 #(210H I TO 2~ IZ05. ^l^-^^l ^^1^- 

(220)°1 ^ ^^^c^. o^, ^f-*I^(220)£l S^-cr ^i^ofl af 

31- SL^r ^-^>## ^ $-7) #*}# ^(230b)<>l ^ 

£ 371: ^S^S, ^(230b)-8: ^1 4*!-^# ^cHl ^1^^ 
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S\o] sH€(230)°l ^^^cf. 511^(230)^- 1 71^(100)^1 Sj-^i 

^(101)34 ^fl^Kr ^ 7)1^- A] S^l^ (101)3 A>ol^ ^ ^-g- ^Cf. 

2U^(230)^: S}-^°J^ (101) o. s <y A |.^ ^.o. -f^Al7| JI, 

2l-i^^(101)Sl AVolS. ol A ^ ^o. ^ ^1^. Olrifl, ^- 

^-^(220)^: *11 1 71^(100 HI ^n°)*\(U0)2\- 

a. AjAHlofl £1^, ^ 2 7lf f ^-fr ^*>JL # 

oH^^Al^-^ol ^ 3. 711 #^1?H=K 



<206> ^aHI 23 

<207> 5L 38^- H-^^ ^1 23 ^AHHl o^o} 2 ^S*>^r ^X] *V ^ 

^Hl tfl§><^^ AJXH1 22^11 A^ ^Oj^ t£jr^ ufEl-ullJl ZL ^ 

<208> £ 38* ^11 2 ^-^71 ^(210H^ I TO IZO^. olJfc^ 

(220H #^*H ^ o)3f t ^-§-^^-(220)^ S^ofl^r ^^Hl ^ 3.^ 

^ ^1-ft ff4t £^ #^}-gr* -B-71 #^5. sj-sj-(230b)°l 

^^Ob)^ i=M a>^1-ai^ ^ofl j% s\o] %%}t£ sflig 

(230) ^ ^-Alo>zl- 2flEl(232)ol -^aHI tg^d-. ^rj- 1^(230)^ l 71^(100)^1 
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<8<^€ 51-^^^(101)4 tfl-S-^ 7^X\7)JL, sh*:^ (101)^1 *}°]^ ^ ^> 

* SHr^. #Alo)z}- 2flBl(232)^r ^1 1 71^(100)^1 ^€ s}-^ <* (101)<Hl *8>$£M 
5M^«3(101)* J§-^ %°\] ^Itb <3#3 *1°>zM- 
<209> nfsM, ^>cj 2l]B}(230)£- ^^^(101)^.5. ?} jl , 5}-^^^ 

(101)21 A>o] S ^ ^t^H ^Vo] ^ aj-xl^ji, 51-^^^(101) AS 

^4*V #011 33. cg^.o| Alo>zl-o. ^Al^lrf. oH, ^-x>cj sflEi(230)^r *)1 1 7|^ 
(100 HI ^£ ^e-l^E^ ^511 o1a-1( 140) <4 ^#t3rc(-. 

<210> M. ^AHHlA^ *j| 2 7)& ^ ^^o\ S ^ofl Wj-n^-o. ^ 

°i Sj-^^ Aj-ojS ^gS^ ^ ^ yVPl-O. ^ 

^>^- sflB^ CgO^ofl ^-AlO>Zl- 2fl£}-g- ^1 ^^tb^f. 

3711 ^Alofl ^^-^ Alo>Zl-g- HTll ^>Al^ o_fl^ SAl ^o] K X] 

<2ll> ^aHI 24 

<2i2> £ 39 ^ £ 40^ ^r^^l *ll 24 o^c*] ^ 2 7l^ ^2:*}^ 

^ ^xhi 1821- ^^i}. itf-ei-Ai, ^IHl fll^^ ^ahi lsoflA-isi- s-^^v % V 
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£ 391- ^ 2 71^(200)^ *q 2 ¥^7)^(210)^1^ I TO 

SEfe IZOS. ol^^l ***I^K220)<>1 ^^^cf. *fl 2 ^ 71^(210) <H1 ^^^-(220) °1 
*§^€ #3H>H, ^^^(220)^1 S^^lfe ^ ^-7} 0)^.0] ^[ 

# ^11 Bl^ 51 <H 2 71 ^(210)^1 ^ 

(230H 

°H A 1, -£ 40^: %^}^. , ^1 2 ^7l#(210H*r i=H ^^Hl ^ -8- 
71 ol^^l JjLi^ 0.7] wVnl- ( 23 8a )ol ^^^cf. olc^A-1, J=*3 0.7] tiV^(238a)^r 

a>^1-a14 ^ofl 5flBl^ ^cf. tr}-^, ^V^- 3^(230)21 X^l^ ^ i 

4°1^(238)7> ^^^cf. ^ ^1 °1 ^1(238)^ ^l 1 7l^r(100)^l ^€ ^El^Bl 
ol^(i40)^ ^«-<4 n>^iL^ ^ofl wfl^mr+. isll°H(238)^ ^e-|^E-| 

(140)^1 feo] 7 > a)1 1 7l^-(100) ^^12 71^(200) A>olo) ^ t^t} z}z.]%B\ ^ 

5|lolA-l(i40)7} All 2 71^(200)31- ^#^1 ^*Rr ^-f , (140)^1 #¥ 

7> 2 71^(200)^ ^ 

^aHHI *H 1 71^ s^^oll ^€^1* ^sKn. sMi^^l a} 

°H ^S^BlSl- ao^^l ^Sl^El ^H^l- ^A^].^ ^ 1 7l^ ^ 

*11 2 71^; A>o]o| ^ ^e^E-1 >i3)lo]A-l ^ ^E^Ei i*jl °H ^ ^ Jf-^ ^ 

^olA^l 5-^^711 A}*!-^;^ Afl^j 4^ A-l 

if-*Rr ^2)1^1^1 ^-ir <r *H ^^S^l^l^l All 2: 

^1 &±.7]5L, All 2 ¥^7l^oll J^^o] A}o]c% 3flEl^- ^A^>o^ on 

^Ai ^ d %H^i?m. 

74-45 



1020030037835 %^ <£t\: 2003/7/8 
<216> ^aHI 25 

<217> £ 41^ ^ 25 ^Al^^] *j| 2 ;fc*Kr nf^-i- HA]*!: -g- 

a. ^HloflA-^ ^^^-^ ^ofl s^^j. -g-X|o)z}- afla^iS 

^Hl 19^- ^^tb ^1H cflsHb lgoflA^ ^<^V ^ 

<218> £ 41^- ^S^MS, ^f-*!^- (220)3 S^^l <§>8€ -f-^ -B-71 sflE^ 

5}-^<^ A>o]cH] 3=^ ^3\}o)*\ (238)1- ^*Rr ^cHH sMi^^l^ 2)1 
€(236)°1 ^-7)] ^X]o)z| 3fl^(236)^r ^X^l^lS. ^-E} #A}^ # 

°11 ^^r ^3 ^l°>^-i- IM^lfJcf. ^ ^HHH^r ^o] a]o>z]-^. 

3711 ^A)7}7] 1 71^(100) ^ *ll 2 71^(200)^1 A>oHl ^ yfltg: £ c 

<219> *£t$6\) $]^ t 1 71^ Sj-^^^ofl ^E^Eil- ^ ^ ^ j7 Jr}^ ^ <*j o] ^o] 

olA^l o^o} ^-^§1-711 -fM*V^ t§A$ t A\^\-^Z^ > M}^ Jg- ^-^-^V A}*. 

3711 Jl, 2 ^^71^1 J^^cdo} A>o] cH] *S^H 

SAl^l^ g_A] § Jjfl.fr ^ D| ^Al^Sj. ^Alofl sf^^ofl J=^*V ^-Alo>Z| Sfl^^ 
AS. Alo>^ 3711 ^Al^ ^ 
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<220> ^3aH1 26 

<22i> £ 42 vfl*] £ 44^ *fl 26 -^^1 oflofl <3J3M ^ 2 7l^-g- *fl^Hr 4^ 

« S-Al^- ^-^^Olcf. ^AHoflAife ^f-#^l S^ofl Sfl^i ^ 

*J€* ^1^^ ^Hl 84 #<H*>4. ^Hl* ->MM W<*l^r ^li 8<*H 

<222> £ 421- 2 7)^(200)^1 *ll 2 ^71^(210)21 S^ofl^ I TO IZ0 

5- ol^^l ^-*^^-(220)<=l ^ ^€4. ^H*!, ^#^(220)21 S^ofl 

tt 3.1-(Cr)^S ol^^^l ^-^-(230a) 3.* «|^>(Cr)^ ^VSj-aLf- 

(Cr0 2 ) 4^0.5. tgAj^ 4* HV^o) ^€4. £ ^Al^oflA-1, 

^(230a)£- 3# MV^o] Af-g-^nf. 

<223> «v^-(230a)^ S^^l^ ^^Hl ^ ^l^^l ##^(240a)°l 

^^^4. #^(240a) # 3}-^ "3 (101)4 ^-S-^ ^1^1 5] Jl, ^bi- # s^db 

<8<3 (101)3 *M4 cfl-g-*}^ ^-o> sflEi^ s)cH ; ^V^- ^(240aWfe 

iflEi(240)c»l ^^^cf. 

<224> M]-nl. ( 230a)^ 3Jfl^^ P>^3 Aj-o> S}o], 51-4:^^(101)4 tfl-g- 

^ *fl7iS]jL ^ Sfi^^(lOl)^ AH4 Cfl-g-^ U-o> oJ £ S. 

3(lE^ sqoj, 2 ^^71^(210)21 M^l^ #*V# ^(230) ^ 2flli(240H 1 d" 

Til £4. 

<225> £ ^AHHl 3\-^°§<*£) Aj-ojofl ^ ^-^]-cf ^ ^ ^ ^ sfligcq 

&^°)} ^€ -fM 2)1^0.3- 3flBi^: ^tsIjl, sfllgo} ^ 
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^*># Sfl^i^r ^<£tb ^ -3-<?H £]*fl ^WV^- 0.7) ^ s o]^^ 

3# 



<226> -^AHl 27 
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